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Pemote contirol system for* a safo 

The invention relates to a method of operation for safety storage boxes in which 
method in order to open the locks of a safety storage box and to use the safety 
5 storage box a call is placed on a terminal of a cellular network to a telephone num- 
ber assigned in a public telephone network to the safety storage box in question. 
The invention also relates to a safety storage system comprising a space for a safety 
storage box, a safety storage box, a locking mechanism fen* the safety storage box, a 
control system and a means for connecting the system to a public telephone net- 

10 work. Additionally the invention relates to a control and monitoring arrangement 
for a safety storage box, comprismg a safety storage box, a locking mechanism for 
rhe safety storage box, which locking mechanism is connected to the control system 
of the safety storage box, a connection from the control system to a public telephone 
network, and a terminal of a cellular telecommunication network for placing a call 

15 to said telephone number. 

In commerce, cash or odier means of payment comparable to cash are still widely 
used. Transportation of cash or similar valuables from a business to anotiio* or to a 
bank is sometimes hazardous. Despite Ae &ct that money/goods deliveries are pro- 
tected in one way or another, robberies are committed. The longer the distance 

20 transported and the more inconvenient the hour, the greater the need to get the 
money to a temporaiy safe place of storage from which a money service partner can 
pick it up. Traditionally it has been the banks* job to count and store the money and 
transfer it to the appropriate accounts. This has been based on money service 
agreements between the banks and customers. However, banks have dramatically 

25 cut down their branch offices and are trying to get rid of the work involved with the 
handling of large amounts of cash. Therefore, various safe-type intennediate stor- 
ages, night deposit boxes and safety deposit boxes, which are hereinaft^ generically 
called safety storage boxes, are increasingly used for the temporaiy storage of 
money used in businesses. Money service customers take their cash into these safety 

30 storage boxes e.g. after they have closed their businesses for the day. The company 
that maintains the safety storage boxes invoices the customers as agreed. As banks 
tend to cut down their share of the work involved with the counting, storage and 
transportation of money or similar valuables, specialized firms have begun to 
handle these tasks. They sign money service agreements with customers, which 

35 agreements may cover part or all of the above-mentioned money handling tasks 
previously carried out by banks. 
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As such, the use of safety storage boxes is quite convenient, but it is difficult to 
separate in the customer's bill the portion charged for the use of the safety storage 
box from the sum charged for other work under the money service agreement It is 
obvious that the customer would like to pay only for the actual use of the safety 
S storage box, not for potential use. It is impossible with the current methods to intro- 
duce billing based on actual use without considerable additional costs. Indeed, the 
standard procedure is to agree in advance on the costs of use of safety storage boxes 
per time period (usually a month). If the billing is to be based on actual use, it re- 
quires a lot of manual labor to calculate the customer's usage and to make ttie biil- 
10 ing correct. 

In addition, the operational security of safety storage boxes is based on a single key 
or some other similar arrangement. If the key falls into wrong hands, it is possible 
the money/goods in the safety storage box may at least be spoilt Should one want 
to make possible the use of a safety storage box only at certain times of day, one 
IS would have to add a separate timing apparams to the locking mechanism of the 
safety storage box so that the operating hours of the safety storage box could be 
controlled as desired. The addition of such a timing apparatus increases the manu- 
facturing costs of the safety storage box. Moreover, the operation of the timing ap- 
paratus cannot be 1 00%-guaranteed, which means a big risk to the customer. 

20 The object of the invention is to eliminate said disadvantages associated wifli the 
prior art. 

The method according to the invention for using safety storage boxes, in which 
method in order to open the locks of a safety storage box and to use the safc^ 
storage box a call is placed on a terminal of a cellular network to a telephone num- 
25 ber assigned in a public telephone network to the safety storage box in question, is 
characterized in that said telephone number is a service number and that the usage 
of the safety storage box is billed on the basis of the number of uses of the service . 
number. 

The safety storage system according to the invention is characterized in that the 
30 safety storage system comprises a means for connecting a control system to a 
service number in a public telephone network and a means for billing the customer 
for the use of the safety storage box on the basis of the number of uses of the 
service number. 
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The safety storage box control and monitoring arrangement according to the invm- 
tion is characterized in that the telephone number in the public telephone network, 
which number is part of the arrangement, is a service number and that a means has 
been attached to the service number for counting the calls coming to it fiom a givra 
5 terminal of a cellular network and billing the customer on the basis of the number of 
calls placed to said telephone number. 

Advantageous embodiments of the invention are specified in the dependent claims. 

The basic idea of the invention is as follows: The control and cost monitoring of a 
safety storage box utilize in addition to current, conventional lock-and-key solutions 
10 also cellular phones used in cellular networks. When a customer wants to use the 
safety storage box, he calls on his mobile phone to the telq>hone number of the 
safety storage box in question, said telephone number advantageously being a so- 
called service number. A given safety storage box may advantageously have several 
different service numbers to facilitate differently priced services. Similarly, each 
IS customer may be assigned a special service number of his own. In an embodiment 
of the invention an arrangement associated with the service number ant^ffptiratfi? 
the phone's identity/phone number and if tfie control system recognizes that the 
identity/phone number is accepted by the system, the electric safety lock in the 
safety storage box is opened, enabling the mechanical lock in the safety storage box 
20 to be opened with a key. If the control system does not identify the cellular phone 
number as an accepted number, the electric safety lock will not be opened and, 
hence, the mechanical lock cannot be opened with the key or the like. The network 
operator invoices the user of the safety storage box according to the service calls 
made or on the basis of the number of uses of the safety storage box widi a service 
25 call bill attached to the normal telephone bill. In another embodiment of the inven- 
tion the calling number is not authenticated but the safety storage box can be 
opened with a key or a corresponding arrangement always after a call. In an em- 
bodiment of the invention a plurality of safety storage boxes are installed in one and 
the same locked-up room. Opening of the door of the room is carried out in the 
30 same way as the opening of the safety storage box proper. 

An advantage of the invention is that it improves the operational security of safety 
storage boxes. 

Another advantage of the invention is that the improvement of the security of a 
safety stomgc box i:$ technically easy to realize using cellular telephone technology. 
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A further advantage of the invention is that customers can be invoiced according to 
actual use, which is both advantageous and piefo^le from the customers' point of 
view, 

A yet further advantage of the invention is that no extra billing systems are needed 
5 to realize the billing on a per-use basis, but the usage-based billing for the use of a 
safety storage box can be handled by the netwoik operator in conjunction with the 
normal telephone bill. 

A still further advantage of the invention is that one and the same safety storage box 
con be shored by different banking syndicates because each user can be billed ac- 
10 cording to actual use. 

The invention will now be described in detail. Keterence will be made to the at- 
tached drawings wherein 

Fig. 1 shows a safety storage box realized using the method according to die 
invention and associated peripheral arrangements and devices, 

IS Fig. 2a shows in the form of flow diagram a functional procedure for a safi^ 
storage box according to the invention. 

Fig. 2b shows in the form of flow diagram a second functional procedure for a 
safety storage box according to the invention. 

Fig. 3 shows in the form of flow diagram a third functional procedure for a 
20 safety storage box according to the invention, 

Fig. 4 shows in the form of flow diagram a fourth functional procedure for a 
safety storage box according to the invention, and 

Fig. 5 shows one possible way of logging the use of a safety storage box and 
charging for its use. 

25 Fig. 1 sliows a safely storage box arrangement according to the invention. It com- 
prises the safety storage box 1 proper, a mechanical/electric locking mechanism 2 in 
the safety storage box. a mechanical opening mechanism 1 1 for the locking mecha- 
nism 2, said opening mechanism being advantageously a key, code lock, smart card, 
keycard or the like, a control system 4 for the electric locking mechanism 2, a con- 

30 nection 3 between the control system 4 and the electric locking mechanism 2, which 
connection may be implemented with a fixed cable or radio link, a connection 5 
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from the control system 4 to a telephone system 6, which connection 5 may be 
either a fixed cable link or a radio link, a comiection 7 firom the telephone network 6 
to a cellular telephone network 8, and a radio link 9 between a base station of the 
cellular network and a terminal 10 of the cellular network, which terminal advanta- 
5 geously is a cellular phone. There may be a plurality of safety storage boxes ac- 
cording to Fig. 1 in one and the same lockable room. In that case, each customer 
may be given a separate safety storage space in that room according to his needs. 

The safety storage box 1 is used mainly as foUows. A customer intending to use the 
safety storage box 1 places via a cellular network 8 a call on his terminal 10, which 

10 may be a cellular phone or a satellite phone, to a phone number in a telephone net- 
work 6 maintained by a network operator, which phone number advantageously is a 
service number. The service number may advantageously be operating mode 
specific or user specific. The service ntimber may also be the same for all operating 
modes and users. If the calling terminal 10 fulfils certain predefined conditions, the 

15 telephone network 6 sets up a connection 5 to the control system 4 of the safety 
storage box 1. The control system 4 opens the electric safety lock in the locking 
aicchaxiisni 2 so that die customer can use the conventional opening mechanism 1 1 
to open the safety storage box 1. 

In an advantageous embodiment of the invention the calling terminal 10 is con- 
20 nected like an ordinary call via a telephone network 6 to the control system 4 of the 
safety storage box I , and it is the control system 4 that authenticates the calling ter- 
minal 10. 

In an advantageous embodiment of the invention the calling terminal 10 is con- 
nected like an ordinary call via a telephone network 6 to the control system 4 of the 
25 safety storage box without authentication. 

In an advantageous embodiment of the invention no opening mechanism 11 is 
needed to open the locking mechanism 2 of the safety storage box 1, but the safety 
storage box 1 is opened after the wholly electrical user authentication. 

In an advantageous embodiment of the invention the control system 4 of the safety 
30 storage box I allows a particular user to use the safety storage box 1 only during 
certain predetermined hours. 

In an advantageous embodiment of the invention the methods and equipment de- 
scribed above are also used in order to gain access to the room in which the safety 
storage box or boxes is/are located. 
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Billing for the use of a safety storage box 1 according to Fig. 1 is carried out by the 
network operator maintaining the telephone number, advantageously a so^ce 
number. Calls from each accepted phone number to the service number assigned to 
the safety storage box 1 and advantageously reserved to a certain service or cus- 
5 tomer are logged by the network operator, and accepted calls/safety storage box 
usage are billed according to an agreement in conjunction with nomtial telephone 
bills or possibly, if so agreed, the billing is realized using a separate invoice sent by 
the network operator. 

Fig. 2a shows as an example in the form of flow diagram an embodiment of the in- 
10 vention for using a safety storage box 1. The use of the safety storage box starts at 
step 20a in which the user of the safety storage box calls the safety storage box's 
telephone munber, advantageously a service number, maintained by a network 
operator. The service numb^ may advantageously be operating mode specific or 
user specific. The service number may also be the same for all operating modes and 

15 users. In step 21a a telephone connection is established between the terminal 10 and 
the control system 4 of the safety storage box 1. In step 22a the control system 4 
authenticates the phone number of the calling terminal. If the phone number of the 
calling terminal 10 is not on the list of accepted phone numbers in the msmoTy of 
die control system 4, the control system 4 will not allow further action but the tele- 

20 phone cotmection is terminated and operation ends at step 29a. If the control system 
4 verifies that the calling terminal 10 is on the list of accepted phone numbers, the 
control system 4 opens in step 23a the electric safety lock 2 in the safety storage 
box 1. After that, in step 24a, the opening mechanism 11 is used to open the 
mechanical lock of the safety storage box 1. In step 25a the goods, such as money, 

25 data disk or valuables, are placed m the safety storage box 1. In step 26a the 
mechanical lock of the safety storage box 1 is closed. In step 27a the telephone ccm- 
nection between the terminal 10 and the control system 4 is terminated by either the 
terminal 10 or the control system 4. In step 28a the control system 4 of the safety- 
storage box 1 turns on the electric safety lock 2 of the safety storage box 1. In step 

30 29a the use of the safety storage box 1 ends. 

Fig. 2b shows as an example in the form of flow diagram a second advantageous 
embodiment of the invention in which the arrangement according to the invention 
does not require that the calling telephone number be authenticated. The use of the 
safety storage box starts at step 20b in which the user of the safety storage box 1 
35 calJs the safety storage box's telephone number, advantageously a service niunber, 
maintained by a network operator. The service number may advantageously be 
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operating mode specific or user specific. The service number may also be the same 
for all operating modes and users. In step 2 lb a telephone connection is established 
between the terminal 10 and die control system 4 of the safety storage box I. In this 
embodiment the calling number is not authenticated but in step 23b the electric 
5 safety lock of the safety storage box 1 is opened and the user of the safety storage 
box 1 can cjury out actions as desired. From here on the o}7eration in steps 24b to 
29b is identical to that of the embodiment discussed in connection with the descrip- 
tion of Fig. 2a. 

Fig. 3 shows as an example in the form of flow diagram another embodiment of the 
10 invention for using a safety storage box 1. The use of the safety storage box 1 starts 
at step 30 by placing a call to the safety storage box's teiq)hone number, advanta- 
geously a service number, maintained by a network operator. The service number 
may advantageously be operating mode specific or user specific. The service num- 
ber may also be the same for all operating modes and users. In step 31a telephone 
15 connection is established between the terminal 10 and the control system 4 of the 
safety storage box 1 . In step 32 the control system 4 authenticates the phone number 
of the calling terminal 10. If the phone number of the colling terminal 10 is not on 
the list of accepted phone numbers in tfie memory of die control system 4, the con- 
trol system 4 will not allow fiirther action but the telq[>hone coimection is t^mi- 
20 nated and operation ends at step 39. If the control system 4 verifies that tfie calling 
terminal 1 0 is on the list of accepted phone numbers, the control system 4 opens in 
step 33 the electric safety lock 2 in the safety storage box 1 and keeps it opened for 
a predetermined period of time. In step 34 the connection between the terminal 10 
and the control system 4 of the safety storage box 1 is terminated. In step 35 the 
25 mechanical lock 2 of the safety storage box 1 is opened using an opening mecha- 
nism 1 1. In step 36 the goods are placed in the safety storage box 1. In step 37 the 
mechanical locking mechanism 2 of the safety storage box 1 is closed. The electric 
safety lock 2 in the safety storage box 1 is turned on in step 38 and the use of the 
safety storage box 1 ends at step 39. 

30 There is a variation of the embodiment shown in Fig. 3 in which the telephone 
number of the calling phone is not authenticated. In such an embodiment the opera- 
tion goes direct from step 3 1 to step 33 from which point on the operation continues 

as described above until slcp 39. 

Fig. 4 shows as an example a third embodiment accordmg to the invendon. The 
35 embodiment according to Fig. 4 includes in addition to a telephone number authen- 
tication 42a also a user authentication 42b which is realized by requesting a special 
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code. In this embodiment, ton, the operation Starts with a call to a telephone num- 
ber, advantageously an operating mode or user specific service niunb^, maintained 
by a network operator, step 40, whereby a telephone connection is established 
between the terminal 10 and the control system 4 of the safety storage box 1, step 
5 4 1 . In step 42a the number of the calling phone is authenticated. If the number is not 
included in the set of accepted phone numbers, the call is rejected and operation 
ends at step 49. If the number is included in the set of accepted phone numbers, step 
42b, the customer-specific code is checked. If the user does not give the correct 
code, the process moves on to step 49 in which the operation is ended. If in stq) 42b 
10 the user of the terminal 10 gives the correct code, operation contmues in accordance 
with the embodiment illustrated in Fig. 2a, 2b or 3, steps 43 to 48. This embodiment 
enables a wholly electric operation of the safety storage box 1. 

The agreement on money services defines the method of billing for the use of safety 
storage boxes. The cost monitoring and billing for the use of a safety storage box 

15 are arranged according to the invention as shown in Fig. 5. In step 50 the user of the 
safety storage box 1 calls the safety storage box's telephone number, advanta- 
geously a service number. The service number may advantageously be opiating 
mode specific or user specific. The service number may also be the same for all 
operating modes and users. In step 51 a telephone connection is established between 

20 the terminal 10 of the customer using the safety storage box 1 and the control sys- 
tem 4 of the safety storage box 1, In step 52 the number of the calling terminal 10 is 
authenticated. If the number is not accepted, the connection is terminated and the 
process moves on to step 55, whereby no service to be billed is carried out If the 
phone number of the terminal 10 is on the list of accepted phone numbers, the con- 

25 nection is allowed and the usage is logged normally by the network operator. In step 
54 the customer is billed in conjunction with the normal telephone bill for the actual 
usage of the safety storage box 1. The billing is handled by the network operator 
maintaining the telephone number in question. The cost resulting fi^om one use is 
advantageously ditfcrent for different operating modes and different users. The 

30 billing is followed by step 55 in which the customer has been billed on a per-use 
basis. 

Above it was described some embodiments of the invention. The invention is not 
limited to the solutions described above. For example, die usage and billing for 
safety deposit boxes in banks or other premises can be implemented using the 
35 above-described methods and hardware arrangements. In that case, the above- 
described methods and equipment can be used to gain access to the room in which 
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tlic safety deposit boxes arc located. In addition, the inventional idea ean be applied 
in many ways without departing from the scope of the claims attached hereto. 
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Claims 



15 



20 



25 



1. A method for the use of safety storage boxes (1), in which method in order to 
open the Jocks (2) of a safety storage box (1) and to use the safety storage box (1) a 
call (20a, 20b, 30, 40, 50) is placed on a terminal (10) of a celMar network to a 
telephone number assigned in a public telephone network to the safety storage box 
(I) in question, characterized in that said telephone number is a service number 
and the billing (53, 54) for the use of the safety storage box (1) is based on the 
number of uses of the service number. 

2. A method according to claim 1 for the use of safety storage boxes (1), charac- 
terized in that each customer calls to a service number of his own. 

3. A method according lo claim 1 for the use of safety storage boxes (1), charac- 
terized in that the use of the service of a given safety storage box requires that a call 
be made fo a certain service number. 

4. A method according to claun 1 for the use of safety storage boxes (1), charac- 
terized in that the mechanical locking system (2) of the safety storage box (1) 
remains open (23, 28) for the duration (21-28) of the service call. 

5. A method according to claim 1 for the use of safety storage boxes (1), charac- 
terized in that the mechanical locking system (2) of the safety storage box (1) 
rcuieiias open for a predetermined time (33-38) after the service coll has been 
connected. 

6. A method according to claim 1 for the use of safety storage boxes (1), charac- 
terized in that in order to open the safety storage box (1) the telephone number of 
the calling terminal is authenticated (22a, 32, 42a). 

7. A method according to claim 5 for the use of safety storage boxes, charac- 
terized in that in order to open the safety storage box (1) a user code is checked 
(42b) and after successful checking the mechanical locking system (2) of the safety 
storage box ( 1 ) is opened. 

8. A safety storage system comprismg an at least partly closed space for a safety 
storage box, at least one safety storage box (1), a locking mechanism (2) in the 
safety storage box, a control system (4) and a means for connecting the system to a 
public telephone network (5), characterized in said safety storage system addition- 
ally comprises a means (5) for connecting the control system (4) to a service num- 
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her in a public telephone network (6) and a means for billing (53, 54) the customer 
for the use of the safety storage box (1) on the basis of the number of uses of the 
service number. 

9. A safety storage system according to claim 8, characterized in that the safety 
5 storage box is placed in a closed space the door of which is arranged so as to be 

opened by placing a call to a service number assigned to the door. 

10. A scifcly sturagc sysleiu according to claim 8, characterized in that it com- 
prises 

- a means for comparing the caller's number to at least one stored telephone number 
10 (4), 

- a means for authenticating at least one telephone number (4), and 

- a means for authenticating the caller of the incoming call (4). 

11. A safety storage system according to claim 10, characterized in that said 
safety storage system is arranged so as to receive a code from the caller and to com- 

15 pare it to allowed codes (42b). 

12. A safety storage system according to claim 8, characterized in that the 

service number is particular to each user. 

13. A safety storage system according to claim 8, characterized in that the 
ser\'ice number is particular to each safety storage service. 

14. A safety storage box control and monitoring arrangement comprising a safety 
storage box (1), a locking mechanism (2) in the safety storage box, which locking 
mechanism is connected (3) to the control system (4) of the safety storage box (1), a 
connection (5) from the control system (4) to a public telephone network and, 
within the telephone network, to a known telephone ntmiber, and a terminal (10) of 
a cellular network for establishing a connection to said telephone number, charac- 
terized in that the telephone number in the public telephone network (6) is a service 
number and that a means has been attached to the service number for counting the 
calls coming co it from a given terminal (10) of a cclluleir network and billing the 
customer on the basis of the number of calls placed to said telephone number. 

30 15. A control and monitoring arrangement according to claim 14, characterized 
in that the service number is particular to each user. 
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16. A cualrol and inoiiitoriiig arrangement according to claim 14, characterized 
in that the terminal (10) is a cellular phone. 

17. A control and monitoring arrangement according to claim 14, characterized 
in that the terminal (10) is a satellite phone. 

18. A control and monitoring arrangement according to claim 14, characterized 

in that the connection (5) from the control system (4) of the safety storage box (1) to 
the public telephone network (6) is realized by means of a radio link. 

19. The use of the safety storage system or its control and monitoring arrangemmt 
according to any one of claims 8 to 18 in the storage of money, valuables or other 

valuable items. 
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